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Description 



[0001] The present Invention relates to a photopolymerizable composition for a photosensitive lithographic printing 
plate and a photosensitive lithographic printing plate employing it. Particularly, it relates to a photopolymerizable com- 
position for a photosensitive lithographic printing plate, which is highly sensitive to light rays in a visible light range and 
which is excellent in developabllity and adhesive strength to a support, and a photosensitive lithographic printing plate 
employing it. 

[0002] In recent years, highly sensitive photosensitive materials employing photopolymerizable photosensitive ma- 
terials have been studied in various fields of applications. Among them, direct plate making by laser may be mentioned 
as a system which is expected to be practically employed in near future. For this purpose, it is desired to develop a 
highly sensitive photopolymer system suitable for exposure with light having a wavelength of the laser, such as 488 
nm of argon ion laser or 532 nm of YAG laser, and various proposals have been made. However, such conventional 
photopolymers are poor in the adhesive properties to an aluminum support and thus have a problem that the images 
tend to peel off during development, or printing resistance tends to be extremely low. 

[0003] To improve the adhesive properties, various attempts have been made from both sides of the support and 
the photosensitive layer. 

[0004] As a method for Improving the adhesive strength of the support side, a method of anodizing an aluminum 
support with phosphoric acid, as disclosed, for example, in Japanese Examined Patent Publication JP-B-46-26521 , 
may be mentioned. However, by this method, the sizes of pores in the oxidized coating film (the anodized film) on the 
substrate tend to be large, and the pore density tends to be high, whereby there will be problems such that the abrasion 
resistance of the support is low, and non-Image portions tend to be abraded during printing. Further, JP-A-49-8428, 
JP-A-46-12903, JP-A-50-1 38903 and JP-A-49-93101 disclose a technique for improving the adhesive properties of 
the photosensitive layer by sulfuric acid anodizing followed by etching treatment by means of polyphosphoric acid or 
an alkali solution. However, by such a method, the anodized pore sizes are not sufficient to obtain adequate adhesive 



[OO05] As an attempt to improve the adhesive properties from the photosensitive layer side, JP-A-50-100120 dis- 
closes that an addition-polymerizable unsaturated bond-containing phosphoric acid ester such as 2-methacryloy- 
loxyethylhydrodiene phosphate, will adhere to a metal such as aluminum, Iron or antimony However, with such a 
phosphoric acid ester monomer alone, the density of the cured film tends to be relatively small, so that the film tends 
to be easily eroded by an aqueous alkali solution. Such is not suitable for a sensitive material which is to be subjected 
to aqueous development. 

[0006] JP-A-1 -289820 discloses an active energy ray curable resin composition containing a polymer prepared by 
reacting a part of carboxyl groups of a polymer binder with an allcyclic epoxy group-containing unsaturated compound. 
The resin of this type has a merit that the density of the cured film is relatively high, and it has an adhesive property 
to a support made of e.g. aluminum. However, when the composition disclosed in this publication, is used as a pho- 
topolymerizable composition for a photosensitive lithographic printing plate, both developabllity and printing resistance 
are still not adequate. 

[0007] JP-A-5-25232 discloses a photopolymerizable composition prepared by a combination of a phosphoric acid 
ester compound of a hydroxyalkyi (meth)acrylate and a compound having a part of carboxyl groups of a polymer binder 
material reacted with glycidyl methacrylate. Also in this case, the printing resistance and developabllity for a lithographic 
printing plate are not yet adequate. 

[0008] It is an object of the present invention to provide a photopolymerizable composition for a photosensitive lith- 
ographic printing plate which is uniformly excellent In the adhesion to an aluminum support, the sensitivity and the 
developabllity, and a photosensitive lithographic printing plate employing it, which is excellent in various printing prop- 



[0009] The present inventors have conducted extensive studies to solve the above problems of the prior art and as 
a result, have found it possible to substantially improve removal of non-image portions and adhesion to an aluminum 
support, particularly to an aluminum support having a sulfuric acid-oxidized coating film, by a combined use of a phos- 
phoric acid ester compound having at least one (meth)acryloyl group and/or a compound of the following formula (1), 
and a polymer binder having a part of carboxyl groups reacted with an allcyclic epoxy group-containing unsaturated 
compound wherein a non-aromatic hydrocarbon ring and an oxirane cycle are fused. The present Invention has been 
made based on this discovery. 

[0010] That is, the present Invention provides a photopolymerizable composition for a photosensitive lithographic 
printing plate, comprising (A) addition-polymerizable ethylenically unsaturated bond-containing monomers, (B) a pho- 
topolymerlzatlon initiator system and (C) a polymer binder having carboxyl groups in its molecule, wherein the addition- 
polymerizable ethylenically unsaturated bond-containing monomers (A) contain a specific monomer which is a phos- 
phoric acid ester compound (A-1) having at least one (meth)acryloyl group and/or a compound (A-2) of the following 
formula 
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wherein is a hydrogen atom or a methyl group, X is a alkylene group which may be branched and may be 
substituted by halogen, and m is an integer of at least 2. and the polymer binder (C) having carboxyl groups in its 
molecule, is a compound having at least a part of the cartwxyl groups reacted with an allcyclic epoxy group-containing 
unsaturated compound wherein a non-aromatic hydrocarbon ring and an oxirane cycle are fused. 
75 [0011] The present invention also provides a photosensitive lithographic printing plate comprising an aluminum sub- 
strate and a photosensitive resin layer, wherein the photosensitive resin layer is made of the above photopolymerizable 
composition for a photosensitive lithographic printing plate. 

[0012] Now, the present invention will be described in detail with reference to the preferred embodiments. 

[0013] The addition polymerizable ethylenically unsaturated bond-containing monomers (A) (hereinafter referred to 

20 simply as 'ethylenic monomers") contained as the first essential component in the photoplymerizable composition of 
the present invention, are monomers having ethylenically unsaturated bonds which undergo addition polymerization 
and curing by an action of the photopolymerization Initiator system as the second essential component, when thje 
photopolymerizable composition is subjected to irradiation of active light rays. In the present invention, the term "mon- 
omers" is used in the concept against so-called "high molecular compounds" and accordingly includes dinfiers, trimers 

25 and oligomers in addition to monomers in a narrow sense. 

[0014] The ethylenic monomers to be used in the present invention, are characterized in that they contain a phos- 
phoric acid ester compound (A-1) having at least one (meth)acryloyl group and/or a compound (A-2) of the following 
formula (I): 

30 

CH2=C< (I) 

35 O 

wherein Ri is a hydrogen atom or a methyl group. X is a C^^ alkylene group which may be branched and may be 
substituted by halogen, and m is an Integer of at least 2. 

[0015] In this specificatiori. the above compounds (A-1) and/or (A-2) will be referred to hereinafter as a specific 
40 monomer. 

[0016] Among specific monomers to be used in the present Invention, the phosphoric acid ester compound (A-1) 
having at least one (meth)acryloyl group, is not particularly limited so long as it is an ester compound of phosphoric 
acid with a (meth)acryloyl group-containing compound. Specifically, however, it may, for example, be a compound of 
the following formula (II): 
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wherein is a hydrogen atom or a methyl group, n Is an integer of from 1 to 25, and r is 1 or 2. 
55 [0017] Among compounds of the formula (II), preferred is the one wherein n is from 1 to 1 0, and particularly preferred 
is the one wherein n is from 1 to 4, Specific examples of the particularly preferred compound Include methacryloxyethyl 
phosphate and bis(methacryloxyethyl) phosphate. 

[0018] With respect to the compound (A-2) of the fomriula (I) as another specific monomer to be used In the present 
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invention, preferred is the one wherein X is a C^^ alkylene group which may be branched, and when the alkylene 
group is substituted by halogen, the substituent is preferably a chlorine atom. 

[0019] Among the compounds (A-2), particularly preferred is a compound wherein X is an unsubstituted C2or3 
alkylene group which may be branched, such as polyethylene glycol mono(meth)acrylate or polypropylene glycol mono 

5 (meth)acrylate. Further, m in the formula (I) may be any number so long as it is an integer of at least 2. However, m is 
preferably from 5 to 50, as the adhesion to a support, the sensitivity and the developability are thereby most balanced. 
[0020] In the present invention, the content of the specific monomer is not particularly limited, but is usually from 1 
to 60 wt%, preferably from 2 to 50 wt%, more preferably from 3 to 40 wt%, in all ethylenic monomers. If the content is 
less than 1 wt%, the adhesion to a support and the developability tend to be poor, and if it exceeds 60 wt%, the sensitivity 

10 tends to be poor. Within the above ranges, not only the sensitivity and printing resistance, but also the developability 
will be improved. Further, the compound of the formula (I) and the phosphoric acid ester compound having at least 
one (meth)acryloyl group, may, respectively, be a single compound or a mixture of a plurality of compounds. 
[0021 ] The composition of the present invention may contain a compound having one ethylenically unsaturated bond 
other than the specific monomer, as an ethylenic monomer. Specifically, such a compound may, for example, be (meth) 

15 acrylic acid, an alkyi ester of (meth)acryllc acid, acrylonitrile, styrene, or a monoester of a carboxylic acid having one 
ethylenically unsaturated bond with a polyhydric (or monohydric) alcohol. 

[0022] In the present invention, it is preferred to use together with the specific monomer, a polyfunctional ethylenic 
monomer having at least two ethylenically unsaturated bonds in one molecule. 

[0023] Examples of such a polyfunctional ethylenic compound include an ester of an unsaturated carboxylic acid 
20 with an aliphatic polyhydroxy compound; an ester of an unsaturated carboxylic acid with an aromatic polyhydroxy 

compound; and an ester obtained by an esterification reaction of an unsaturated carboxylic acid and a polybasic car- 
boxylic acid with a polyvalent hydroxy compound such as an aliphatic polyhydroxy compound or an aromatic polyhy- 
droxy compound. 

[0024] The ester of an unsaturated carboxylic acid with an aliphatic polyhydroxy compound is not particularly limited 
25 and may, for example, be an acrylic acid ester of an aliphatic polyhydroxy compound, such as ethylene glycol diacrylate, 

triethylene glycol diacrylate, trimethylol propane triacrylate, trimethylol ethane triacrylate, pentaerythritol diacrylate, 
pentaerythritol triacrylate, pentaerythritol tetra aery late, dipentaerythritol tetraacrylate, dipentaerythritol pentaacrylate, 
dipentaerythritol hexaacrylate or glycerol acryfate, a methacrylic acid ester having "acrylate" of such an illustrated 
compound substituted by "methacrylate", an itaconic acid ester likewise substituted by "Itaconate", a crotonic acid ester 

30 likewise substituted by "crotonate", or a maleic acid ester likewise substituted by 'maleate'. 

[0025] The ester of an unsaturated carboxylic acid with an aromatic polyhydroxy compound, may, for example, be 
an acrylic acid ester or methacrylic acid ester of an aromatic polyhydroxy compound, such as hydroquinone diacrylate, 
hydroquinone dimethacrylate, resorcinol diacrylate, resorcinol dimethacrylate or pyrogallol triacrylate. 
[0026] The ester obtained by an esterification reaction of an unsaturated carboxylic acid and a polybasic carboxylic 

35 acid with a polyvalent hydroxy compound, may not necessarily be a single substance. Typical examples include a 
condensation product of acrylic acid, phthalic acid and ethylene glycol, a condensation product of acrylic acid, maleic 
acid and diethylene glycol, a condensation product of methacrylic acid, terephthalic acid and pentaerythritol, and a 
condensation product of acrylic acid, adipic acid, butanediol and glycerol. 

[0027] The polyfunctional ethylenic monomer to be used in the present invention may, for example, be a urethane 
40 (meth)acrylate obtained by a reactbn of a polyisocyanate compound with a hydroxyl group-containing (meth)acrylic 
acid ester, or a reaction of a polyisocyanate compound with a polyol and a hydroxyl group-containing (meth)acrylic 
acid ester; an epoxy acrylate such as an addition reaction product of a diepoxy compound with a hydroxyethyl acrylate; 
an acrylamide such as ethylenebisacrylamide; an ally! ester such as diallyl phthalate; or a vinyl group-containing com- 
pound such as divinyi phthalate. 
45 [0028] Among such polyfunctional ethylenic monomers, preferred is a urethane (meth)acrylic acid ester compound 
obtained by reacting a polyisocyanate compound with a hydroxyl group-containing (meth)acrylic acid ester, an ester 
of an unsaturated carboxylic acid with an aliphatic polyhydroxy compound, or a (meth)acrylic acid ester obtained by 
modification from bisphenol A. Particularly preferred is a (meth)acrylic acid ester of an aliphatic polyhydroxy compound, 
or a (meth)acrylic acid ester of the following formula (III) which is an alkylene oxide adduct of bisphenol A: 
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wherein A is an acryloyi group or a methacryloyi group, each of R3 and is an alkylene group which may be branched, 
each of and R^ is a hydrogen atom, an alkyi group which may have a substituent, a cycloalkyi group which may 
have a substituent, or a phenyl group which may have a substituent, Ph is a phenylene group, and p and q are positive 
integers satisfying p+q = 2 to 30. 

[0029] Among the compounds of the above formula (III), more preferred are compounds wherein each of R^ and R^ 
is a methyl group, and p+q = 2 to 4 . Specifically, 2,2-bis[4-(acryloxydiethoxy)phenyl]propane (A-BPE-4, tradename, 
manufactured by Shin Nakamura Kagaku Kogyo K.K.). 2.2-bis[4-(methacryloxyethoxy)phenyl]propane (BPE-100, 
tradename, manufactured by Shin Nakamura Kagaku Kogyo K.K.) and 2.2-bis[4-{methacryloxydiethoxy)phenyl]pro- 
pane (BPE-200, tradename, manufactured by Shin Nakamura Kagaku Kogyo K.K.) may, for example, be mentioned. 
[0030] As the polyisocyanate compound to be used for the synthesis of the above urethane (meth)acrylic acid ester 
compound, various polyisocyanate compounds known as materials for polyurethane, may be used, such as aromatic 
diisocyanates, alicyclic diisocyanates. aliphatic dlisocyanate compounds and their derivatives such as trimers. More 
preferably, diphenylmethane dlisocyanate, tolylene dlisocyanate. xylylene diisocyanate, hexamethylene dlisocyanate. 
trimethyl hexamethylene diisocyanate, isophorone diisocyanate, cyclohexane diisocyanate and isocyanulate com- 
pounds may, for example, be mentioned. 

[0031] As the hydroxyl group-containing (meth)acrylic acid ester to be reacted with the polyisocyanate compound, 
preferred Is a compound having a plurality of acryloyi groups or methacryloyi groups and one hydroxy group. Specif- 
ically, a reaction product of glycidyl {meth)acrylate with (meth)acrylic acid or pentaerythritol tri(meth)acrylate may, for 
example, be mentioned. 

[0032] Now, the photopolymerizatlon initiator system (B) as the second essential component of the photopolymer- 
izable composition of the present invention, will be described. 

[0033] As such a photopolymerizatlon initiator system, any Initiator system may be employed so long as it is capable 
of initiating polymerization of the above ethylenic monomers. Especially, the one having an activity against light rays 
in a visible light range is preferred. As an active agent which forms active radicals by some interaction with a sensitizer 
excited by light, a titanocene, a hexaarylbllmldazole, a halogenated hydrocarbon derivative, a diaryliodonlum salt, or 
an organic peroxide may, for example, be mentioned. Among them, a composition employing a titanocene or a hex- 
aarylbllmldazole, is preferred, since the sensitivity, storage stability, adhesion of the coating film to the substrate, etc. 
are good. 

[0034] As the titanocene, various types having a titanocene structure may be employed. For example, it may be 
suitably selected for use among various titanocene compounds disclosed in e.g. JP-A-59-1 52396 and JP-A-61 -1 511 97. 
More specifically, it may, for example, be dicyclopentadienyl-Ti-dichloride, dicyclopentadieny!-Ti-bisphenyl, dlcyclopen- 
tadienyl-Ti-bis-2,3,4,5,6-pentafluorophen-1 -yl, dicyclopentadienyl-Ti-bis-2,3.5,6-tetrafluorophen-1 -yl, dicyclopentadi- 
enyl-Ti-bis-2,4,6-trifluorophen-1 -yl, dicyclopentadienyl-Tl-2,6-diflourophen-1 -yl, dicyclopentadlenyl-Ti-bis-2.4-difluor- 
ophen-1 -yl, dimethylcycIopentadienyl-Ti-bis-2,3,4,5,6-pentaf luorophen-1 -yl, d{methylcyclopentadlenyl-Ti-bis-2,6-dlf- 
luorophen-1 -yl, or dicyclocyclopentadienyl-Tl-bis-2,6-dlfluoro-3-(pyr-1 -yl)-phen-1 -yl. 

[0035] As the hexaarylblimidazole, various types having a hexaarylbllmldazole structure may be employed. Preferred 
are hexaarylbiimidazoles having halogen substituents on benzene rings, such as 2,2'-bis(o-chlorophenyl)-4,4',5,5'- 
tetra(p-fluorophenyl)bllmidazole, 2,2'-bls(o-bromophenyl)-4,4',5,5'-tetra(p-lodophenyl)biimldazole. 2.2'-bis(o-chlo- 
rophenyl)-4,4',5,5'-tetra(p-chloronaphthyl)biimidazole, 2.2'-bls(o-chlorophenyl)-4.4\5,5'-tetra(p-chlorophenyl)blimlda- 
zole, 2,2'-bls(o-bromophenyl)-4.4\5,5'-tetra(p-chloro-p-methoxyphenyl)bilmldazole, 2,2'-bls(o-ch!orophenyl)-4,4*,5,5'- 
tetra(o,p-dichlorophenyl)bllmidazole, 2,2'-bis(o-chlorophenyl)-4,4',5.5'-tetra(o,p-dibromophenyl)bilmidazole, 2,2'-bis 
(o-bromophenyl)-4,4',5,5'-tetra(o,p-dichlorophenyl)bilmidazole, and 2,2'-bis(o,p-dichlorophenyl)-4,4\5,5'-tetra(o,p- 
dichiorophenyl)bilmlda20le. 

[0036] These hexaarylbiimidazoles may be used In combination with other bilmidazoles, as the case requires. Biim- 
idazoles can be easily prepared, for example, by the methods disclosed in Bull. Chem. Soc. Japan, 33. 565 (1960) 
and J. Org. Chem, 36[16]2262 (1971). 

[0037] Now, the sensitizer within the photopolymerizatlon initiator system will be described. The sensitizer In the 
present invention is preferably a compound which is capable of effectively generating active radicals under irradiation 
with visible light rays when it is coexistent with the above described active agent. 

[0038] Typical examples of such a sensitizer Include a triphenylmethane-type leuco dye such as leuco crystal violet 
or leuco malachite green, and a photo-reducible dye such as erythrocin or Eosine Y, as disclosed in e.g. U.S. Patent 
3,479,185, an aminophenylketone such as MIchler's ketone or aminostyrylketone as disclosed In e.g. U.S. Patents 
3,549,367 and 3,652,275, P-dlketones as disclosed in U.S. Patent 3,844,790. indanones as disclosed In U.S. Patent 
4,162,162, ketocumarlns as disclosed in JP-A-52-1 12681, aminostyrene derivatives and aminophenylbutadlene de- 
rivatives as disclosed In JP-A-59-56403, aminophenyl heterocyclic compounds as disclosed in U.S. Patent 4,594.31 0, 
julolidine heterocyclic compounds as disclosed in U.S. Patent 4,966,830. and pyromethene type dyes as disclosed In 
JP-A-5-241338. 

[0039] A hydrogen donative compound such as 2-mercaptobenzothiazole, 2-mercaptobenzimidazole, 2-mercapto- 
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benzoxazole, 3-mercapto-1 ,2,4-triazofe, N-phenylglyclne or an alkyi N,N-dlalkyl benzoate, may be added to the pho- 
topolymerization initiator system of the present invention, as the case requires, to further improve the photopolymeri- 
zation initiating ability Among them, particularly preferred is a compound having a mercapto group, such as 2-mer- 
captobenzothiazole, 2-mercaptobenzimidazole. 2-mercaptobenzoxazole or 3-mercapto-1 ,2,4-triazole» or an alkyI N,N- 
dialkyi benzoate. 

[0040] Now, the polymer binder (C) having carboxyl groups in its molecule and having at least a part of the carboxyl 
groups reacted with an alicyclic epoxy group-containing unsaturated compound wherein a non-aromatic hydrocarbon 
ring and an oxirane cycle are fused (hereinafter referred to simply as "the ethylenic polymer binder") as the third es- 
sential component of the present invention, will be described. This ethylenic polymer binder may be prepared by re- 
acting an inert organic solvent solution (such as an alcohol type, ester type, aromatk: hydrocartx)n type or aliphatic 
hydrocarbon type solution) of a polymer binder having carboxyl groups in its molecule, with an alicyclic epoxy group- 
containing unsaturated compound at a temperature of from 80 to 120°C for from about 1 to 50 hours. The proportion 
of carboxyl groups to be reacted with the alicyclic epoxy group-containing unsaturated compound is not particularly 
limited so long as it is within a range wherein the effects of the present invention can be accomplished. However, it is 
preferred to react from 5 to 90 mol%, more preferably from 20 to 80 mol%, most preferably from 30 to 70 mol%, of all 
carboxyl groups. Within such ranges, the developability as well as the adhesion is excellent. 
[0041] The polymer binder having carboxyl groups in its molecule, which is useful for the preparation of the ethylenic 
polymer binder, may specifically be, for example, a homopolymer or copolymer of (meth)acrylic acid, a (meth)acrylic 
acid ester, (meth)acrylamide, mateic acid, (meth)acrylonitrile, styrene, vinyl acetate, vinylidene chloride or maleimide, 
or others such as polyethylene oxide, polyvinylpyrrolidone, polyamide, polyurethane. polyester, polyether, polyethyl- 
eneterephthalate, acetylcellulose or polyvinylbutyral. Among them, a copolymer comprising at least one {meth)acrylic 
acid ester and (meth)acrylic acid as copolymer components, is preferred. The acid value of the polymer binder having 
carboxyl groups in its molecule, is preferably from 10 to 250, and the weight average molecular weight (hereinafter 
referred to simply as Mw) is preferably from 5,000 to 200.000. 

[0042] The alicyclic epoxy group-containing unsaturated compound which Is useful for the preparatk)n of the ethylenic 
polymer binder to be used in the present invention, is a compound having at least one additionix>lymerizable unsatu- 
rated bond and an alicyclic epoxy group in one molecule. Here, the alicyclic epoxy group is a group having a structure 
in which a non-aromatic ring and an oxirane skeleton are fused. Preferred is a group having a structure wherein a 
cycloalkane skeleton and an oxirane skeleton are fused. Preferred specific examples of the alicyclic epoxy group- 
containing unsaturated compound to be used in the present invention, include compounds of the following formulas 
(IV) to (XVII): 
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[0043] In the above formulas, is a hydrogen atom or a methyl group. is a C^.g bivalent aliphatic hydrocarbon 
group, R9 is a C^.^q bivalent hydrocarbon group, and I is an integer of from 0 to 10. 

[0044] In the above general formulas for the alicyclic epoxy group-containing unsaturated compound, preferred are 
those wherein R^ is a hydrogen atom or a methyl group, R^ is a methylene group, an ethylene group, a propylene 
group, a tetramethylene group, an ethylethylene group, a pentamethylene group or a hexamethylene group, and RP 
is a methylene group, an ethylene group, a propylene group, a tetramethylene group, an ethylethylene group, a pen- 
tamethylene group, a hexamethylene group or a phenylene group. Among them, particularly preferred is a compound 
of the formula (IV). (VI) or (VII), wherein R^ is a hydrogen atom or a methyl group, and R^ is a C^^ alkylene group. 
Specific examples of the particularly preferred alicyclic epoxy groupKJontaining unsaturated compound include 
3,4-epoxycyclohexylmethyl acrylate and 2,3-epoxycyclopentyImethyl acrylate. 

[0045] In combination with the above ethylenic polymer binder, the following compound may be used in combination 
as other polymer binder. Namely, a homopolymer or copolymer of (meth)acrylic acid, a (meth)acrylic acid ester, (meth) 
acrylamide, maleic acid, (meth)acrylonitrile. styrene, vinyl acetate, vinylidene chloride or maleimide, or others such.as 
polyethylene oxide, polyvinylpyrrolidone, polyamide, polyurethane, polyester, polyether. polyethyleneterephthalate, 
acetylcellulose or polyvinylbutyral, may, for example, be mentioned. Among them, a copolymer of a (meth)acrylic acid 
ester is preferred. Preferred Mw of such a copolymer is from 5,000 to 200,000. 

[0046] In the foregoing, the main constituting components for the photopolymerizable composition for a photosen- 
sitive lithographic printing plate of the present invention have been described in detail. Their preferred proportions are 
such that relative to 1 00 parts by weight of the polymerizable ethylenic compounds, In the photopolymerization initiator 
system, the sensitizer is preferably from 0,01 to 20 parts by weight, more preferably from 0,05 to 10 parts by weight, 
the active agent is preferably from 0.1 to 80 parts by weight, more preferably from 0.5 to 60 parts by weight, and the 
polymer binder is preferably from 10 to 400 parts by weight, more preferably from 20 to 200 parts by weight. The 
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photopolymerizable composition for the photosensitive lithographic printing plate of the present invention may contain, 
in addition to the above-described constituting components, other materials depending upon the particular purpose. 
For example, a heat polymerization preventing agent such as hydroquinone, p-methoxyphenol or 2,6-di-t-butyl-p- 
cresol, a coloring agent composed of an organic or inorganic dye or pigment, a plasticizer such as dioctyl phthalate, 
didodecyl phthalate or tricresyl phosphate, a sensitivity-improving agent such as a tertiary amine or thiol, or other 
additives such as a colorant precursor, may be incorporated. 

[0047] Preferred amounts of the various additives are such that relative to 1 GO parts by weight of the ethylenic com- 
pounds, the heat polymerization preventing agent is at most 2 parts by weight, the coloring agent is at most 20 parts 
by weight, the plasticizer Is at most 40 parts by weight, and the colorant precursor is at most 30 parts by weight. 
[0048] The above-described photopolymerizable composition for a photosensitive lithographic printing plate wil! be 
diluted with a suitable solvent and then coated and dried on a support to form a photosensitive layer. To be used as a 
photosensitive lithographic printing plate, an aluminum plate is usually employed as the support, and particularly pre- 
ferred is an aluminum support having grain treatment and then anodizing treatment applied thereto. As a grain treatment 
method, a conventional brush polishing method, a ball polishing method, an electrolytic etching method, a chemical 
etching method, a liquid honing method or a sandblasting method, or a combination of these methods may be men- 
tioned. Preferably, a brush polishing method, a ball polishing method, an electrolytic etching method, a chemical etching 
method or a liquid horning method may be mentioned. Further, after the grain treatment, desmatte treatment may be 
applied to the aluminum plate, as the case requires, by means of an aqueous alkaline or acidic solution. The aluminum 
plate thus obtained is usually subjected to anodizing treatment, particularly preferably, treatment with an electrolyte 
containing sulfuric acid. Anodizing treatment with an electrolyte containing sulfuric acid can be carried out by a con- 
ventional method such as the method as disclosed in e.g. JP-A-58-213894. Specifically, treatment is carried out, for 
example, at a temperature of from 5 to 50°C, preferably from 15 to 35*^C, at a current density of from 1 to 60 A/dm2 
for from 5 seconds to 60 minutes using sulfuric acid in a concentration of from 5 to 50 wt%, preferably from 15 to 30 
wt%- Further, if necessary, treatment with hot water or with an alkali metal silicate such as sodium silicate, or hydrophilic 
treatment by immersion in an aqueous solution containing a hydrophilic polymer compound such as a polyvinylsulfonic 
acid or a resin having a cationic quaternary ammonium group, may also be applied. 

[0049] As the method for coating the photosensitive composition, a well known method such as dip coating, rod 
coating, spin coating, spray coating or roll coating, may be employed. 

[0050] Further, an oxygen-shielding layer may be formed on the above photosensitive layer to prevent the polymer- 
ization inhibition action by oxygen. Such a layer may, for example, be made of a water-soluble polymer such as polyvinyl 
alcohol, polyvinyl pyrrolidone. polyethylene oxide or cellulose. Among them, particularly preferred is the one containing 
polyvinyl alcohol having a high oxygen gas barrier property. 

[0051 ] The light source for exposure applicable to the composition of the present Invention, is not particularly limited. 
However, carbon arc, a high pressure mercury lamp, a xenon lamp, a metal halide lamp, a fluorescent lamp, a tungsten 
lamp, a halogen lamp, a helium cadmium laser, an argon ion laser, a YAG laser or a helium neon laser may, for example, 
be particularly suitably used. 

[0052] The photopolymerizable composition of the present invention is capable of forming an image on the support, 
if image exposure is carried out with such a light source, fotowed by development by means of, for example, an aqueous 
solution containing a surfactant and an alkali. Such an aqueous solution may further contain an organic solvent, a 
buffering agent, a dye or a pigment. A suitable alkali agent may, for example, be an inorganic alkali agent such as 
sodium silicate, potassium silicate, sodium hydroxide, potassium hydroxide, lithium hydroxide, sodium tertiary phos- 
phate, sodium secondary phosphate, sodium cartK>nate, potassium carbonate or sodium hydrogencarbonate, or an 
organic amine compound such as trimethylamine. diethylamine, monoisopropylamine, n-butylamine, monoeth- 
anolamine, diethanolamine or triethanolamine. These compounds may be used alone or in a proper combination. The 
surfactant may, for example, be a nonionic surfactant such as polyoxyethylenealkylethers, polyoxyethylenealkylal- 
lylethers, polyoxyethylenealkylesters, sorbitanalkylesters or monoglyceridealkylesters, an anionic surfactant such as 
alkylbenzene sulfonates, alkylnaphthalene sulfonates, alkyi sulfates, alky! sulfonates or sulfosuccinates, or an ampho- 
teric surfactant such as alkylbetaines or amines. Further, as the organic solvent, isopropyl alcohol, benzyl alcohol, 
ethyl cellosolve, butyl cellosolve, phenyl cellosolve, propylene glycol or diacetone alcohol, may, for example, be incor- 
porated, as the case requires. 

[0053] Now, the present invention will be described in further detail with reference to Examples and Comparative 
Examples. However, it should be understood that the present invention is by no means restricted to such specific 
Examples. 

Preparation (1) of binder 

[0054] 200 parts by weight of a copolymer of methyl methacrylate/isobutyl methacrylateAisobutyl acrylate/methacrylic 
acid = 35/20/1 0/35 mol% (charged ratio) having Mw = 70,000 (hereinafter referred to as "binder 1 "), 75 parts by weight 
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of an alicycllc epoxy-containing unsaturated compound of the following formula: 



5 



CH« -CHC-O-CH 
^ II 
O 




10 2.5 parts by weight of p-methoxyphenol, 8 parts by weight of tetrabutylammonium chloride and 800 parts by weight of 
propylene glycol monomethyl ether acetate, were charged into a reactor and reacted with stirring in air at 110°C for 
24 hours to obtain an ethylenic polymer binder (acid value: 60. unsaturated groups were reacted to 60% of the entire 
methacryllc acid component of binder 1 . hereinafter referred to simply as 'binder 2") solution. 

15 Preparation (2) of binder 

[0055] 855 parts by weight of a copolymer of a-methylstyrene/ acrylic acid (tradename "SCX-690", manufactured by 
Johnson Company, acid value: 240. Mw = 15.000) (hereinafter referred to simply as "binder 3"), 490 parts by weight 
of an alicyclic epoxy-containing unsaturated compound of the following formula: 



1 .3 parts by weight of p-methoxyphenol, 4.3 parts by weight of tetraethylammonium chloride and 1 ,800 parts by weight 
of propylene glycol monomethyl ether acetate, were charged into a reactor and reacted with stirring in air at 120^0 for 
15 hours to obtain an ethylenic polymer binder (acid value: about 170, unsaturated groups were reacted to 50% of the 
30 entire methacryllc acid component of binder 2, hereinafter referred to simply as "binder 4") solution. 

Preparation (3) of binder 

[0056] 1 96 parts by weight of binder 1 , 52 parts by weight of glycidyl methacry late. 2.4 parts by weight of p-methox- 
35 yphenol, 8 parts by weight of tetraethylammonium chloride and 490 parts by weight of propylene glycol monomethyl 
ether acetate, were charged into a reactor and reacted with stirring in air at 120*0 for 15 hours to obtain a "binder 5" 
solution having an acid value of about 40 and in which glycidyl methacrylate was reacted to about 60% of the entire 
methacrylic acid component of binder 1 . 

40 Preparation (4) of binder 

[0057] 428 parts by weight of binder 1 , 1 37 parts by weight of glycidyl methacrylate, 6.5 parts by weight of p-meth- 
oxyphenol. 2.2 parts by weight of tetraethylammonium chloride and 900 parts by weight of propylene glycol monomethyl 
ether acetate, were charged Into a reactor and reacted with stirring in air at 120PC for 15 hours, to obtain a "binder 6" 
45 solution having an acid value of 170 and in which glycidyl methacrylate was reacted to 50% of the entire methacrylic 
acid component of binder 1 . 

Production (1) of aluminum support 

50 [0058] An aluminum plate was degreased with 3% sodium hydroxide and then subjected to electrolytic etching treat- 
ment in a 11 .5 g/ hydrochloric acid bath at 25''C at a current density of 80 A/dm^ for 1 1 seconds. Then, It was washed 
with water and then anodlzed in a 30% sulfuric acid bath at Z(fC at a current density of 11.5 A/dm2 for 15 seconds. 
Then, it was washed with water and dried to obtain an aluminum plate for a lithographic printing plate (hereinafter 
referred to as "support 1"). 



Production (2) of aluminum support 

[0059] Support 1 was further subjected to hydrophilic treatment with a 1% sodium orthosilicate aqueous solution at 



20 




25 



55 
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85°C for 30 seconds, followed by washing with water and drying to obtain an aluminum plate for a lithographic printing 
plate (hereinafter referred to simply as "support 2"). 

EXAMPLES 1 to 4 and COMPARATIVE EXAMPLES 1 to 4 

[0060] The following photopolymerizable composition coating liquid 1 was coated on support 1 by means of a bar 
coater so that the dried film thickness would be 2 g/m^ ap^J dried. Further, an aqueous polyvinyl alcohol solution was 
coated thereon by means of a bar coater so that the dried film thickness would be 3 gfn^, and dried to obtain a pho- 
tosensitive lithographic printing plate. The photosensitive lithographic printing plate was evaluated with respect to the 
following evaluation items. The results are shown in Table 1. 

Photopolymerizable composition coating liquid 1 

[0061] 



Ethylenic monomers kJentified in Table 1 


Total 55 parts 


by 


weight 


Polymer binder identified in Table 1 


45 parts 


by 


weight 


Compound of the following formula (S-1) 


2.0 parts 


by 


weight 


Titanocene compound of the following formula (T-1) 


1 0 parts 


by 


weight 


2-Mercaptobenzothia2oIe 


5.0 parts 


by 


weight 


Ethyl N.N-dimethylbenzoate 


10 parts 


by 


weight 


Copper phthalocyanine pigment 


3.0 parts 


by 


weight 


Cyclohexanone 


1090 parts 


by 


weight 




(S-1) 



(T-1) 



EVALUATION ITEMS 
Sensitivity 

[0062] The photosensitive lithographic printing plate was exposed by means of a diffraction spectral irradiation ap- 
paratus (RM-23. manufactured by Narumi K.K.), then immersed in an aqueous solution containing 0.8 wt% of anhydrous 
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sodium carbonate and 3 wt% of Perex NBL (manufactured by Kao Corporation) and rubbed seven times with a sponge 
for development. From the height of the cured image thereby obtained, the light energy required for the photocuring 
by light rays with a wavelength of 532 nm, was determined. 

5 Developability 

[0063] The photosensitive lithographic printing plate was subjected to development in the same manner as for eval- 
uation of the sensitivity without exposure. One drop of methylcellosolve was dropped on the obtained sample and 
dried, whereupon inking was made with an image-forming ink ("SPO-1 tradename, manufactured by Konica K.K.). 
10 Here, symbol O indicates that the Ink did not attach at all, symbol A indicates that the ink slightly attached along the 
fringe of the dropped methylcellosolve, and symbol X indicates that the ink attached over the entire surface. 

Printing resistance 

15 [0064] The photosensitive lithographic printing plate was subjected to scanning exposure by an air-cooled argon 
laser ("Pl-R", tradename, manufactured by Dainlppon Screen K.K.) with an exposure of lOOpj/cm^ followed by devel- 
opment in the same manner as in the evaluation of the sensitivity The obtained printing plate was subjected to printing 
by "DAIYA-1 F-2 Model" (manufactured by Mitsubishi Heavy Industry Company Limited), whereby the number of printed 
sheets until the image portion (120 lines, 4% of small dots) was broken, was taken as printing resistance. 

20 

EXAMPLES 5 to 7 and COMPARATIVE EXAMPLES 5 and 6 

[0065] The following photopolymerizable composition coating liquid 2 was coated on support 2 by means of a bar 
coater so that the dried film thickness would be 2 g/m^. and dried. Further, an aqueous polyvinyl alcohol solution was 
25 coated thereon by means of a bar coater so that the dried film thickness would be 3 gAn^, and dried to obtain a pho- 
tosensitive lithographic printing plate. The obtained photosensitive lithographic printing plate was evaluated with re- 
spect to the above evaluation Items. The results are shown in Table 2. 



Photopolymerizable composition coating liquid 2 

30 

[0066] 





Photopolymerizable composition coating liquid 2 


35 


Ethylenic monomers Identified in Table 2 


Total 55 parts by weight 


Polymer binder identified in Table 2 


45 parts by weight 




Compound of the above fomiula (S-1 ) 


2.0 parts by weight 




Trtanocene compound of the above formula (T-1 ) 


10 parts by weight 




2-Mercaptobenzothiazoie 


5.0 parts by weight 


40 


Ethyl N,N-dimethylbenzoate 


10 parts by weight 




Copper phthalocyanine pigment 


3.0 parts by weight 




Cyclohexanone 


1090 parts by weight 



EXAMPLES 8 to 11 and COMPARATIVE EXAMPLES 7 to 9 



[0067] The same operation as In Examples 1 to 3 and Comparative Examples 1 to 4, was carried out except that 
the following coating liquid 3 was coated on support 2. The results are shown in Table 3. 

Photopolymerizable composition coating liquid 3 

[0068] 



Ethylenic monomers identified in Table 3 Total 55 parts by weight 

Polymer binder identified in Table 3 45 parts by weight 

Compound of the following formula (S-2) 2.0 parts by weight 

Compound of the following formula (T-2) 1 0 parts by weight 
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2-Mercaptobenzothiazole 


5.0 parts 


by 


weight 


Ethyl N,N-dimethylbenzoate 


1 0 parts 


by 


weight 


Copper phthalocyanine pigment 


3.0 parts 


by 


weight 


Cyclohexanone 


1090 parts 


by 


weight 




^CH-C-CH = CH-(Q)-N 




(S 




(T-2) 
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[0069] In Tables 1 to 3. symbols (compound 1 to compound 7) in the column for ethylenic monomers represent the 
following compounds, respectively. 
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Compound 1 



CH, 0 0 
I ' II II 
CH2=C C-O-CgH^ -0~P-OH 

OH 



Compound 2 



CH, 
I ^ 



CH2=C-C00C2 H.v. ^0 
CHs 

' .0/ \ 

CH2-C-COOC2 H4 / ^OH 



Compound 3 



0 0 
IK HB 

(CH2=CHC00CH2)3CCH20CH-f-CH^NC0CH2C(CH20C0CH=CH2)3 



(UA-306H, manufactured by Shin Nakamura Kagaku Kogyo 
K.K.) 

Compound 4 

Cll2=CH-C0- (0CH2CH2)s -0 °" ^^"zCHzO^t-OC-CH'CHx 

T+T= 4 

(A-BPE-4, manufactured by Shin Nakamura Kagaku Kogyo 
K.K. ) 

Compound 5 

^C-O-eCHxCHgO VH 
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Compound 6 



H ^ yCH^ 

/C = Cy u = 4. 5 



Compound 7 

Dipentaerythritol hexaacrylate (KAYAMA DPHA, manufactured by Nippon Kayaku Co., Ltd.) 

[0070] According to the present invention, it is possible to provide a photopolymerizable composition for a photo- 
sensitive lithographic printing plate excellent equally in the developability. the sensitivity and the adhesion to an alu- 
minum support, and a photosensitive lithographic printing plate employing such a composition. 



Claims 



1. A photopolymerizable composition for a photosensitive lithographic printing plate, comprising (A) additlon-polym- 
erizable ethylenically unsaturated bond-containing monomers, (B) a photopolymerization Initiator system and (C) 
a polymer binder having carboxyl groups in its molecule, wherein the addltion-polymerizable ethylenically unsatu- 
rated bond-containing monomers (A) contain a specific monomer which is a phosphoric acid ester compound (A- 
1) having at least one (meth)acryloyl group and/or a compound (A-2) of the following formula 
(I): 



CH2==Cv (I) 
^C-(H-X-OiipH 



wherein is a hydrogen atom or a methyl group, X is a C^.© alkylene group which may be branched and may be 
substituted by halogen, and m is an integer of at least 2, and the polymer binder (C) having cartx)xyl groups in its 
molecule, is a compound having at least a part of the carboxyl groups reacted with an alicycllc epoxy group- 
containing unsaturated compound wherein a non-aromatic hydrocarbon ring and an oxirane cycle are fused. 

2. The photopolymerizable composition for a photosensitive lithographic printing plate according to Claim 1 , wherein 
the specific monomer is a phosphoric acid ester compound (A-1) having at least one (meth)acryloyl group and a 
compound (A-2) of the formula (I) and constitutes from 1 to 60 wt% in all addltion-polymerizable ethylenically 
unsaturated bond-containing monomers (A). 

3. The photopolymerizable composition for a photosensitive lithographic printing plate according to Claim 1 , wherein 
the specific monomer is a phosphoric acid ester compound (A-1) having at least one (meth)acryloyl group and 
constitutes from 1 to 60 wt% in all addition-polymerizable ethylenically unsaturated bond-containing monomers (A). 

4. The photopolymerizable composition for a photosensitive lithographic printing plate according to Claim 1 , wherein 
the specific monomer is a compound (A-2) of the formula (I) and constitutes from 1 to 60 wt% in all addltion- 
polymerizable ethylenically unsaturated bond-containing monomers (A). 

5. The photopolymerizable composition for a photosensitive lithographic printing plate according to Claim 1 , wherein 
the phosphoric acid ester compound (A-1 ) having at least one (meth)acryloyl group Is a compound of the following 
formula (II): 
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0 n 0 

I li II 
CH2 = C-C-C>f-CH2>-0 — P-^OH) 



3-r 



(10 



r 



wherein R2 is a hydrogen atom or a methyl group, n is an integer of from 1 to 25, and r is 1 or 2. 

6. The photopolymerizable composition for a photosensitive lithographic printing plate according to any one of Claims 
1 to 5, wherein the polymer binder (C) having carboxyl groups in its molecule, is a compound having from 5 to 90 
mol% of the carboxyl groups reacted with an alicyclic epoxy group-containing unsaturated compound. 

7. The photopolymerizable composition for a photosensitive lithographic printing plate according to any one of Claims 
1 to 6, which further contains a compound of the following formula (111): 



wherein A is an acryloyi group or a methacryloyi group, each of and R'* is an alkylene group which may be 
branched, and each of R^ and R^ is a hydrogen atom, an alkyi group which may have a substituent, a cycloalkyi 
group which may have a substituent or a phenyl group which may have a substituent, Ph is a phenylene group, 
and p and q are positive integers satisfying p+q = 2 to 30 . 

8. The photopolymerizable composition for a photosensitive lithographic printing plate according to any one of Claims 
1 to 7, which further contains a urethane (meth)acrylic acid ester compound. 

9. TTie photopolymerizable composition for a photosensitive lithographic printing plate according to any one of Claims 
1 to 8, wherein the alicyclic epoxy group-containing unsaturated compound has a structure in which a cycloalkane 
skeleton and an oxirane skeleton are fused. 

10. The photopolymerizable composition for a photosensitive lithographic printing plate according to Claim 9, wherein 
the alicyclic epoxy group-containing unsaturated compound is at least one of compounds of the following formulas 




(III) 



(IV), (V) and (VI): 



0 




(IV) 



R7 



O 




O 



(V) 
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R7 o 

I II 

CH2 ='C-C-0-R« 




(YD 



wherein is a hydrogen atom or a methyl group, and is a bivalent C^.^ aliphatic hydrocarbon group. 

11 . The photopolymerizable composition for a photosensitive lithographic printing plate according to any one of Claims 
1 to 10, wherein the photopolymerization initiator system contains a sensitizer having absorption in a visible light 



12. The photopolymerizable composition for a photosensitive lithographic printing plate according to any one of Claims 
1 to 11, wherein the photopolymerization initiator system contains a titanocene. 

13. The photopolymerizable composition for a photosensitive lithographic printing plate according to any one of Claims 
1 to 11. wherein the photopolymerization initiator system contains a hexaarylbiimidazole. 

14. A photosensitive lithographic printing plate comprising an aluminum support and a photosensitive resin layer 
formed thereon, wherein the photosensitive resin layer is composed of a photopolymerizable composition as de- 
fined in any one of Claims 1 to 1 3, 

15. The photosensitive lithographic printing plate according to Claim 14, which comprises an aluminum support having 
grain treatment and anodizing treatment applied thereto and the photosensitive resin layer formed thereon, wherein 
the anodizing treatment has been carried out in an electrolyte containing sulfuric acid. 

16. The photosensitive lithographic printing plate according to Claim 14, which comprises an aluminum support having 
grain treatment and anodizing treatment applied thereto and having hydrophilic treatment further applied thereto, 
and the photosensitve resin layer formed thereon, wherein the anodizing treatment has been carried out in an 
electrolyte containing sulfuric acid. 



Patentanspriiche 

1. Photopolymerlslerbare Zusammensetzung fur eine lichtempfindliche lithographische Druckplatte, umfassend (A) 
additionspolymerislerbare, ethylenlsch ungesattlgte Bindung enthaltende Monomere, (B) ein Photopolymerisati- 
onslnltiatorsystem und (C) ein Polymerbindemittel mit Carboxylgruppen in dessen Molekul, wobei die additonsp- 
olymerlslerbaren, ethylenlsch ungesattlgte Bindung enthaltenden Monomeren (A) ein spezifisches Monomer ent- 
halten, das eIne Phosphorsaureesterverbindung (A-1) mit mindestens einer (Meth)Acryloylgruppe und/oder eine 
Verbindung (A-2) der folgenden Formel (I) ist: 



worin ein Wasserstoffatom oder eine Methylgruppe ist, X eIne C|^-Alkylengruppe ist. welche verzweigt und 
durch Halogen substituiert sein kann, und m eine ganze Zahl von mindestens 2 ist, und das Polymerbindemittel 
(C) mit Cartx)xylgruppen in seinem Molekul eine Verbindung Ist, bel der mindestens ein Teil der Carboxylgruppen 
mit einer alicyclischen, epoxygruppenhaltlgen, ungesattigten Verbindung, bei der ein nichtaromatischer Kohlen- 
wasserstoffring und ein Oxirancyclus kondensiert sind, umgesetzt sind. 

2. Photopolymerisierbare Zusammensetzung fur eine lichtempfindliche lithographische Druckplatte nach Anspruch 
1, wobei das spezlfische Monomer eine Phosphorsaureesterverbindung (A-1) mit mindestens einer (Meth)Acry- 



range. 



CH 




^C-O-f-X-O^H 
II 
0 
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loylgruppe und eine Verbindung (A-2) der Formel (I) ist und 1 bis 60 Gew.-% in samtlichen additionspolymersier- 
baren, ethylenisch ungesattigte Bindung enthaltenden Monomeren (A) ausmacht. 

Photopolymerisierbare Zusammensetzung fur eine lichtempfindliche lithographische Druckplatte nach Anspruch 
1, wobel das spezlfische Monomer eine Phosphorsaureesterverbindung (A-1) mit mindestens einer (Meth)Acry- 
loylgruppe ist und 1 bis 60 Gew.-% in samtlichen additionspolymerislerbaren, ethylenisch ungesattigte Bindung 
enthaltenden Monomeren (A) ausmacht. 



Photopolymerisierbare Zusammensetzung fur eine lichtempfindliche lithographische Druckplatte nach Anspruch 
1, wobel das spezlfische Monomer eine Verbindung (A-2) der Formel (() ist und 1 bis 60 Gew.-% in samtlichen 
addltonspolymerislerbaren, ethylenisch ungesattigte Bindung enthaltenden Monomeren (A) ausmacht. 

Photopolymerisierbare Zusammensetzung fur eine lichtempfindliche lithographische Druckplatte nach Anspruch 
1, wobel die Phosphorsaureesterverbindung (A-1) mit mindestens einer (Meth)Acryloylgruppe eine Verbindung 
der folgenden Formel (H) ist: 



R2 0 -,0 

I II II 

CH2=C-C-C>f-CH2>^0— P-^0H)3., (10 



J r 



worin R2 ein Wasserstoffatom oder eine Methylgruppe ist, n eine ganze Zahl von 1 bis 25 Ist, und r 1 Oder 2 ist. 

Photopolymerisierbare Zusammensetzung fur eine lichtempfindliche lithographische Druckplatte nach mindestens 
einem der Anspruche 1 bis 5, wobei das Potymerbindemittel (C) mit Carboxylgruppen In selnem Molekul eine 
Verbindung Ist, bel der 5 bis 90 Mol-% der Carboxylgruppen mit einer allcycllschen. epoxygruppenhaltigen. unge- 
sattigten Verbindung umgesetzt sind. 

Photopolymerisierbare Zusammensetzung fur eine lichtempfindliche lithographische Druckplatte nach mindestens 
eInem der Anspruche 1 bis 6, enthaltend weiterhin eine Verbindung der folgenden Formel (III): 



A- (OR^)p-O-Ph-C-Ph-O- (R< 0) -A 

Is 



(III) 



worin A eine Acryloylgruppe Oder Methacryloylgruppe ist. jedes von FP und R"* eine Alkylengruppe, welche ver- 
zweigt sein kann, und jedes von RS und R^ ein Wasserstoffatom. eine Alkylgruppe, die einen Substituenten auf- 
weisen kann, eine Cycloalkylgruppe, welche einen Substituenten aufweisen kann, Oder eine Phenylgruppe, welche 
einen Substituenten aufweisen kann, ist, Ph eine Phenylengruppe ist, und p und q positive ganze Zahlen sind, 

welche p+q = 2 bis 30 erfullen. 

Photopolymerisierbare Zusammensetzung fur eine lichtempfindliche lithographische Druckplatte nach mindestens 
einem der Anspruche 1 bis 7, enthalten weiterhrn eine Urethan(meth)acrylsaureesterverbindung. 

Photopolymerisierbare Zusammensetzung fur eine lichtempfindliche lithographische Druckplatte nach mindestens 
einem der Anspruche 1 bis 8, wobei die alicyclische, epoxygruppenhaltige, ungesattigte Verbindung eine Struktur 
aufweist. bel der ein Cycloalkangerust und ein Oxirangerust kondensiert sind. 

Photopolymerisierbare Zusammensetzung fur eine lichtempfindliche lithographische Druckplatte nach mindestens 
einem der Anspruche 1 bis 9, wobei die alicyclisch. epoxygruppenhaltige, ungesattigte Verbindung mindestens 
eine aus Verbindungen der folgenden Formein (IV). (V) und (VI) Ist: 
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worin ein Wasserstoffatom Oder eine Methylgruppe ist, und eine zweiwertige aliphatische C^.6-Kohlenwas- 
serstoffgruppe ist. 

11 . Photopolymerlsierbare Zusammensetzung fur eine lichtempflndllche lithographische Druckplatte nach mindestens 
einem der Anspruche 1 bis 10, wobei das Photopolymerisationsinitiatorsystem einen Senstbilisator mit einer Ab- 
sorption In einem sichtbaren Lichtbereich enthalt. 

1 2. Photopolymerisierbare Zusammensetzung fur eine lichtempflndllche lithographische Druckplatte nach mindestens 
einem der Anspruche 1 bis 11. wobei das Photopolymerisationsinitiatorsystem ein Titanocen enthalt. 

13. Photopolymerisierbare Zusammensetzung fur eine lichtempfindliche lithographische Druckplatte nach mindestens 
einem der Anspruche 1 bis 11, wobei das Photopolymerlsationsinltiatorsystem ein Hexaarylbiimidazol enthalt. 

14. Lichtempfindliche lithographische Druckplatte, umfassend einen Aluminiumtrager und eine darauf gebildete licht- 
empfindliche Harzschicht, wobei die lichtempfindliche Harzschicht aus einer photopolymerisierbaren Zusammen- 
setzung gemaR mindestens einem der Anspruche 1 bis 13 zusammengesetzt ist. 

15. Lichtempfindliche lithographische Druckplatte nach Anspruch 14, umfassend einen Aluminiumtrager mit einer dar- 
auf angewandten Kornbehandlung und Anodisierungsbehandlung und der darauf gebildeten, lichtempfindlichen 
Harzschicht, wobei die Anodisierungsbehandlung in einem Schwefelsaure enthaltenden Elektolyten durchgefuhrt 
worden ist. 

16. Lichtempfindliche lithographische Druckplatte nach Anspruch 14, umfassend einen Aluminiumtrager mit einer dar- 
auf angewandten Kornbehandlung und Anodisierungsbehandlung und weiterhin mit einer darauf angewandten 
hydrophtlen Behandlung, und der darauf gebildeten lichtempfindlichen Harzschicht, wobei die Anodisierungsbe- 
handlung in einem Schwefelsaure enthaltenden Elektrolyten durchgefuhrt worden ist. 



ReverKlications 

1 . Composition photopolym^risable pour une plaque d'impression lithographique photosensible, comprenant (A) des 
monomeres contenant une liaison ethyleniquement insatur^e polymerisable par addition, (B) un systeme initiateur 
de photopolymerisation et (C) un liant polymere ayant des groupes cartx)xy!es dans sa molecule, dans laquelle 
les monomeres (A) contenant une liaison Ethyleniquement insatur6e polymerisable par addition, contiennent un 
monom^re specif ique qui est un compose ester d'acide phosphorique (A-1) ayant au moins un groupe (meth) 
acryloyle et/ou un compost (A-2) de formule suivante (I) : 
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5 



CH2 




(I) 



dans laquelle Ri est un atome d'hydrogene ou un groupe methyle, X est un groupe alkylene en C^Cq qui peut 
etre ramifie et qui peut etre substitue par un atome d'halogene, et m est un entier d'au moins 2, et dans laquelle 
le llant polymere (C) ayant des groupes carboxyles dans sa molecule est un compose dont au moins una partie 
des groupes carboxyles a reagi avec un compost insature contenant un groupe epoxy alicyclique dans lequel un 
cycle hydrocarbone non aromatique et un cycle oxirane sont fusionnes. 

2. Composition photopolymerisable pour une plaque d'impression lithographique photosensible selon la revendica- 
tion 1, dans laquelle le monomere specifique est un compose ester d'acide phosphorique (A-1) ayant au moins 
un groupe (meth)acryloyle et un compose (A-2) de lormule (I), et constitue de 1 a 60% en poids de la totalite des 
monomeres (A) contenant une liaison ethyleniquement insaturee polymerisable par addition. 

3. Composition photopolymerisable pour une plaque d'impression lithographique photosensible selon la revendica- 
tion 1, dans laquelle le monomere specifique est un compose ester d'acide phosphorique (A-1) ayant au moins 
un groupe (meth)acryloyle et constitue de 1 a 60% en poids de la totalite des monomeres (A) contenant une liaison 
ethyleniquement insaturee polymerisable par addition. 

4. Composition photopolymerisable pour une plaque d'impression lithographique photosensible selon la revendica- 
tion 1 , dans laquelle le monomere specifique est un compose (A-2) de formule (I) et constitue de 1 a 60% en poids 
de la totalite des monomeres (A) contenant une liaison ethyleniquement insaturee polymerisable par addition. 

5. Composition photopolymerisable pour une plaque d'impression lithographique photosensible selon la revendica- 
tion 1. dans laquelle le compose ester d'acide phosphorique (A-1) ayant au moins un groupe (meth)acryloyle est 
un compose de formule suivante (II) : 



dans laquelle R2 est un atome d'hydrogene ou un groupe m^thyle, n est un entier de 1 & 25 et r est 1 ou 2. 

6. Composition photopolymerisable pour une plaque d'impression lithographique photosensible selon I'une quelcon- 
que des revendications 1 a 5. dans laquelle le liant polymere (C) ayant des groupes carboxyles dans sa molecule, 
est un compost ayant de 5 a 90% molaire de groupes carboxyles ayant reagi avec un compose insature contenant 
un groupe §poxy alicyclique. 

7. Composition photopolymerisable pour une plaque d'impression lithographique photosensible selon I'une quelcon- 
que des revendications 1 a 6. qui contient en outre un compose de formule suivante (III) : 



dans laquelle A est un groupe acryloyle ou un groupe m§thacryloyle. chacun de FP et est un groupe alkylene 
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qui peut etre ramifie, et chacun de et est un atome d'hydrogene, un groupe alkyle qui peut porter un subs- 
tituant, un groupe cycloalkyle qui peut porter un substituant ou un groupe phenyle qui peut porter un substituant, 
Ph est un groupe phenylene. et p et q sont des entiers positifs satisfaisant a la relation p+q = 2 a 30. 

8. Composition photopolymerisable pour una plaque d'impression lithographique photosensible selon I'une quelcon- 
que des revendications 1 a 7, qui contient en outre un compose ester d'acide urethane (m§th)acrylique. 

Composition photopolymerisable pour une plaque d'impression lithographique photosensible selon I'une quelcon- 
que des revendications 1 a 8, dans laquelle le compose insature contenant un groupe epoxy alicyclique a une 
structure dans laquelle un squelette cycloalcane et un squelette oxirane sont fusionn^s. 



10. Composition photopolymerisable pour une plaque d'impression lithographique photosensible selon la revendica- 
tion 9, dans laquelle le compose insatur6 contenant un groupe epoxy alicyclique est au moins un des composes 
de formules suivantes (IV), (V) et (Vl) : 



R7 O 
I U 



(IV) 



CH 



R7 O 



(V) 



CH 




(VI) 



dans lesquelles est un atome d'hydrogfene ou un groupe m6thyle et est un groupe hydrocarbone aliphatique 
en C^-Cg bivalent. 

11. Composition photopolymerisable pour une plaque d'impression lithographique photosensible selon I'une quelcon- 
que des revendications 1 a 10. dans laquelle le systeme initiateur de photopolym^risation contient un agent sen- 
sibitisateur ayant une absorption dans la gamme de la lumi^re visible. 

12. Composition photopolymerisable pour une plaque d'impression lithographique photosensible selon Tune quelcon- 
que des revendications 1 a 11 , dans laquelle le systeme initiateur de photopolymerlsation contient un titanoc^ne. 

13. Composition photopolymerisable pour une plaque d'impression lithographique photosensible selon I'une quelcon- 
que des revendications 1 a 11 , dans laquelle le systfeme initiateur de photopolymerlsation contient un hexaarylbii- 
midazole. 

14. Plaque d'impression lithographique photosensible comprenant un support en aluminium et une couche de resine 
photosensible form6e sur celui-ci, dans laquelle la couche de r§sine photosensible est compos§e d'une compo- 
sition photopolymerisable telle que d§finie selon I'une quelconque des revendications 1 a 13. 

15. Plaque d'impression lithographique photosensible selon la revendication 14, qui comprend un support aluminium 
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ayant subi un traitement de grain et un traitement d'anodisation et une couche de resine photosensible formee 
sur celui-ci, dans faquelle le traitement d'anodisation a ete effectue dans un electrolyte contenant de I'acide sul- 
furique. 

5 16. Plaque d'impression lithographique photosensible selon la revendication 14, qui comprend un support aluminium 
ayant subi un traitement de grain et un traitement d'anodisation et ayant subi en outre un traitement hydrophile, 
et une couche de resine photosensible formee sur celul-ci, dans laquelle le traitement d'anodisation a ete effectue 
dans un electrolyte contenant de I'acide sulfurique. 
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